One-lung ventilation can be achieved with a double-lumen tube or a bronchial blocker. However, the larger outer diameters of double-lumen or Univent tubes may prevent their passage through an area of subglottic stenosiss. We present five cases of subglottic stenosis in which a Fogarty catheter was used as a bronchial blocker through a singlelumen endotracheal tube. The outer diameters of a double-lumen tube, Univent tube and single-lumen tube were compared. Despite special equipment designed for one-lung ventilation, the use of a bronchial blocker through a single-lumen tube, which has the thinnest available wall thickness, seems to be one of the most effective and safest ways of achieving one-lung ventilation in patients with subglottic stenosis or narrowing.
A double-lumen tube (DLT) or a bronchial blocker is generally used for achieving one-lung ventilation (OLV). The choice depends on the patient's condition, the preference of the anaesthetist and the resources available.
When OLV is needed in a patient with subglottic or tracheal stenosis, the conventional DLT or a Univent tube (Fuji Systems Corporation, Tokyo, Japan) may be too large to pass the stenotic site (Table 1 ). In addition, when a small-sized DLT or a Univent tube is selected, the small lumen may lead to increased airway resistance and to inadequate ventilation in an adult, difficulty in suctioning and bronchoscopy, or to a failure to achieve OLV. In addition, an ultra-thin fibreoptic bronchoscope (FOB) for neonatal use, which is needed to position a DLT of smaller than 35 Fr with adequate precision, may not be available in every anaesthesia department.
A Fogarty embolectomy catheter can be used as a bronchial blocker for OLV in adult or paediatric patients [1] [2] [3] . A blocker and single-lumen endotracheal tube (ETT) seem to be the best choice for OLV in a patient with subglottic stenosis or tracheal narrowing because this type of tube offers the largest available inner diameter. We report five successful cases of OLV performed using a Fogarty embolectomy catheter as a bronchial blocker in the patients suspected of subglottic stenosis, after failed intubation using a double-lumen tube.
CASE HISTORY
Five cases are summarized in Table 2 . Subglottic stenosis or narrowing of the trachea was found inci- dentally during the insertion of a DLT (Mallinckrodt Medical Ltd., Athlone, Ireland) in five patients scheduled for thoracic surgery, when pre-selected DLTs based on the height and sex could not be passed through the respective stenotic sites. A polyvinyl chloride single-lumen ETT, snuggly fitting the stenotic area, was placed in the trachea after repeated attempts with larger ones beginning with ID 6.0 ETT, and a Fogarty embolectomy catheter (6 Fr, Baxter Healthcare Corporation, Mississauga, Canada) was then inserted through the ETT and used as a bronchial blocker. An 8 Fr red-rubber soft catheter was cut into a piece of 2 cm length, which was longitudinally incised to house the embolectomy catheter shaft, and mounted beforehand onto the catheter shaft to prevent leakage around the shaft at the selfsealing diaphragm of the tube connector. The lung separation method, using an embolectomy catheter, was performed as follows. An embolectomy catheter was inserted through the selfsealing diaphragm into the designated mainstem bronchus. The insertion of a catheter into the mainstem bronchus was performed using one of the following three techniques. First, the proximal end of the catheter was rotated in a counterclockwise or clockwise direction in the fingertips to direct the tip towards the mainstem bronchus under fibreoptic bronchoscope (FOB) (Olympus LF-2, Olympus Optical Co., Tokyo, Japan) guidance. Second, the inflated embolectomy catheter was directed into the mainstem bronchus with the aid of a FOB. The balloon was partially inflated to provide enough space to allow the embolectomy catheter to be directed into the bronchus with the tip of the FOB. Third, after tracheal intubation with a single-lumen ETT, a FOB was placed in the mainstem bronchus through the singlelumen ETT, which was then advanced over the FOB into the mainstem bronchus. The FOB was then removed, and the embolectomy catheter inserted through the self-sealing diaphragm. The single-lumen ETT was withdrawn into the mid-trachea, leaving the embolectomy catheter in the mainstem bronchus under FOB. The position of the embolectomy catheter was adjusted until the proximal surface of the balloon was positioned just below the carina. Only in one patient (Case 5), who needed bilateral OLV, was the technique repeated on both sides.
After placing the embolectomy catheter, the piece of red-rubber soft catheter already was mounted onto the catheter shaft was pushed to the self-sealing diaphragm level to fit the hole in the centre of diaphragm and to prevent air leakage around the catheter shaft. After moving the patient to the lateral decubitus position, the position of the catheter was 215 re-checked by co-insertion of FOB through the self-sealing diaphragm after temporarily withdrawing the piece of red-rubber soft catheter to a proximal position. (Caution must be exercised to prevent removal of the catheter.) All the intra-and postoperative courses were uneventful.
CASE REPORT

DISCUSSION
When an embolectomy catheter is used as a bronchial blocker, it can be placed either inside or alongside the single-lumen ETT placed in the trachea 4, 5 . When the catheter is located inside the plain tube, it can be easily fixed and manipulated under FOB guidance. However, when the embolectomy catheter is placed outside the ETT in a patient with subglottic stenosis, additional outer space may be needed to locate the catheter. Thus, we positioned the embolectomy catheter inside the ETT in all the five cases. Because a commercial wireguided endobronchial blocker is always inserted through a single-lumen ETT via a specially designed adapter 6 , it is thought to be also an ideal option. The use of an extended tube, made by connecting two single-lumen ETTs end-to-end, may be considered as another alternative method for achieving OLV in patients with subglottic stenosis 7, 8 . When the extended single-lumen ETT is placed in the right mainstem bronchus to collapse the left lung, it is highly possible that the right upper lobe bronchus will be blocked off as well. Ventilation of only the middle and lower lobes would cause serious hypoxaemia owing to the large transpulmonary shunt.
In our patients with subglottic stenosis or narrowing, a Univent tube of ID 6.0 mm or even a 28 Fr DLT appeared to be too large to pass the stenotic site ( Table 1 and 2). Because the internal diameter of a 28 Fr DLT 9 is 3.5-3.6 mm, only an ultra-thin FOB for neonatal use can be passed. Overdistension of the bronchial cuff of a small-sized DLT may be required to seal the normal-sized mainstem bronchus in adults, and this may lead to tracheobronchial rupture. Recently, ID 4.5 mm cuffed and ID 3.5 mm uncuffed Univent tubes were introduced for OLV in paediatric patients 8 . However, the very small lumen may lead to markedly increased airway resistance and inadequate ventilation in adults.
Repeated attempts to intubate could aggravate the stenosis by producing oedema 10 . Moreover, forced insertion can produce bleeding, or even cutting or shearing of the stenotic tissue. When a selected DLT cannot pass the subglottic area, we recommend that a FOB examination be conducted prior to forced or repetitive DLT insertion. Also in such patients the use of a bronchial blocker through a single-lumen ETT should be considered as a method to achieve OLV because this method will provide the largest lumen for positive pressure ventilation, suctioning or bronchoscopic access.
